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(54) »[Title of the Invention] Pressure Sensitive Switch 
(57) [Abstract] 

[Purpose] To suddenly lower the resistance value of pressure-sensitive conductive rubber by 
instantaneously applying a small pressure force. 

[Constitution] Pressure-sensing conductive rubber 4 is formed in the cross-sectional shape of 
an inverted recess to make it easy to collapse. A switching operation between electrodes 2 and 3 is 
conducted by utilizing such a property that the electrical resistance of the pressure-sensitive 
conductive rubber 4 itself suddenly lowers while the contact area between the electrodes 2 and 3 
increases with the collapse deformation of the pressure-sensitive conductive rubber 4. 
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1 : printing board 
2 : positive electrode 
3 : negative electrode 
4 : pressure-sensitive conductive rubber 



[Claims] 

[Claim 1] A pressure sensitive switch made by arranging pressure-sensitive conductive 
rubber on a board provided with at least one of a positive electrode and a negative electrode and 
accomplishes switching between one electrode and the other electrode with the pressure-sensitive 
conductive rubber as the center due to a resistance change accompanied by the compressive 
deformation of the pressure-sensitive conductive rubber itself, by pressurizing the pressure-sensitive 
conductive rubber and is characterized by forming the pressure-sensitive conductive rubber in the 
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cross-sectional shape of an inverted recess so that the pressure-sensitive conductive rubber and one 
electrode do not make contact in the non-pressure state of the pressure-sensitive conductive rubber. 

[Detailed Description of the Invention] a 

[0001] 

[Field of industrial application] The present invention relates to a pressure sensitive switch 
that accomplishes switching by use of a resistance change accompanied by the applied pressure of a 
pressure-sensitive conductive rubber. 

[0002] 

[Prior Art] As a pressure sensitive switch using a pressure-sensitive conductive rubber, for 
example, as shown in Japanese Laid-Open Patent Application 52-5477, it has been known that many 
hill-like projections are formed on the surface of one sheet electrode formed by a pressure-sensitive 
conductive rubber while the other sheet electrode made of a conductive cloth or the like is pasted to 
the surface of a sheet electrode formed with these projections. When both electrodes are pressurized, 
switching is accomplished between the electrodes is by use of the property that their electrical 
resistance is suddenly lowered by increasing the contact area between the two electrodes due to the 
compressive deformation of the projections, 

[0003] 

[Problem overcome by the invention] In the conventional pressure sensitive switch 
described above, if the applied pressure force is increased to some extent, there is a tendency for the 
resistance value of the pressure-sensitive conductive rubber to reduce, but the resistance value is not 
changed, remaining infinite under a very small applied pressure force and the initial applied pressure 
force necessary for switching relatively increases, which is undesirable. 

[0004] In the conventional structure, when it is pressurized to a specific applied pressure force, 
even if its resistance value lowers, dropping of the resistance value, i.e., the degree of lowering of the 
resistance value accompanied by the applied pressure, is reduced, the lowering characteristic of 
resistance value is slowed, if the dispersion of the lowering characteristic is considered, its function 
as a pressure sensitive switch could not be fully displayed. 

[0005] From such a perspective, a pressure sensitive switch of a structure in which the height 
of the projections is allowed to be alternately different to improve the lowering of above resistance 
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value has been proposed by the present applicant as Japanese Patent Application H3-234523. In this 
type of pressure sensitive switch, as shown by the broken line A in Fig. 4, a more sudden lowering 
characteristic is found, but it not only is insufficient in a drop from the beginning of lowering of the 
resistance value to its saturation at a specific value, but also the load change required to obtain the 
drop is bigger, and there is still a problem of practicability. 

[0006] The present invention focuses on the problems described above and provides a 
structure that has a small initial applied pressure force and provides a larger drop in resistance value 
with a small change of applied pressure force, 

[0007] 

[Problem resolution means] The present invention is a pressure sensitive switch which 
arranges pressure-sensitive conductive rubber on a board provided with at least one of a positive 
electrode and a negative electrode and accomplishes switching between one electrode and the other 
electrode with the pressure-sensitive conductive rubber as the center due to the resistance change 
accompanized by the compressive deformation of the pressure-sensitive conductive rubber, by 
pressurizing the pressure-sensitive conductive rubber, and characteristically forms the 
pressure-sensitive conductive rubber in the cross-sectional shape of an inverted recess so that the 
pressure-sensitive conductive rubber and one electrode come into non-contact in the non-pressure 
state of the pressure-sensitive conductive rubber. 

[0008] 

[Function] According to this structure, the pressure-sensitive conductive rubber is made 
extremely easy to flex by making the pressure-sensitive conductive rubber in the cross-sectional shape 
of an inverted recess, and also conforms to a required characteristic of the pressure sensitive switch 
that the contact area with the electrodes be increased with pressurizing the pressure-sensitive 
conductive rubber to lower the resistance value. Accordingly, a larger contact area of the 
pressure-sensitive conductive rubber for the electrodes may be ensured, the resistance value is also 
suddenly lowered at a very small applied pressure force, eliminating the need to further increase the 
applied pressure force. 

[0009] 
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[Example] Figs. 1 and 2 are diagrams showing an example of the present invention, and 
show an example applied to a keyboard switch. 

[0010] As shown in Figs. 1 and 2, multiple positive electrodes 2 and multiple negative 
electrodes 3 are formed on a print board 1 in such a shape that they are made overall different from 
each other by pattern printing. A pressure-sensitive conductive rubber 4 is placed on the print board 
1 so as to cover both the electrodes 2 and 3, and a key top 5 having an arc-like pressing surface 5a of 
a prescribed curvature is placed on the pressure-sensitive conductive rubber 4. 

[0011] Then, the pressure-sensitive conductive rubber 4 is entirely formed in the 
cross-sectional shape of an inverted recess so that it does not make contact with the electrodes 2 and 
3 in a non-pressure state, a depression 6 is formed at the center of the downside thereof, and the center 
of pressure-sensitive conductive rubber is formed into a thinner thickness, 

[0012] Therefore, according to the structure of this example, if the pressure-sensing 
conductive rubber 4 is pressurized via the key top 5, as shown in Fig. 3, the pressure-sensitive 
conductive rubber 4 collapses instantaneously, and it comes into contact with at least one of multiple 
positive electrodes 2, 2 ... and one of multiple negative electrodes 3, 3 — 

[0013] If the pressure-sensitive conductive rubber 4 collapses and becomes deformed as 
described above, not only do the positive electrode 2 and the negative electrode 3 simply conduct 
with the pressure-sensitive conductive rubber 4 as a movable contact, but also the electrical resistance 
of the pressure-sensing conductive rubber 4 is instantly lowered by increasing the contact area with 
the deformation of the pressure-sensitive conductive rubber 4, a necessary current flowing between 
the positive electrode 2 and the negative electrode 3 to accomplish switching. 

[0014] The above example A solid line B of Fig. 4 shows the lowering characteristic of 
resistance value of the pressure-sensitive conductive rubber 4. The resistance value of the 
pressure-sensitive conductive rubber 4 is infinite in the non-pressure state, and in contrast, if pressure 
is applied, the resistance value suddenly lowers wherein, in a range in which the applied pressure 
force is about 30 ~ 40 gf; the lowering degree of the resistance value slows down at a greater applied 
pressure force, and gently lowers until it reaches an applied pressure force of about 400 gf, and the 
resistance value stabilizes at a resistance value close to zero and at an applied pressure force greater 
than 400 gf. 

6 



[0015] According to this example, the resistance value of pressure-sensing conductive rubber 
4 is suddenly lowered by applying only a very small applied pressure force, markedly reducing the 
initial applied pressure force. Moreover, once the resistance value is lowered, a sufficient drop of 
resistance value necessary for switching is obtained without further increasing the applied pressure 
force. 

[0016] Since the pressure-sensitive conductive rubber 4 has the cross-sectional shape of an 
inverted recess and becomes cavity-like in the non-pressure state, a moderate feeling in the switching 
is obtained by the collapse deformation of the pressure-sensitive conductive rubber 4. 

[0017] An example of arranging both the plus and negative electrodes 2, 3 on the print board 
1 is shown in the above embodiment example, but only one of either a positive or negative electrode 
may be arranged on the print board 1 and the other electrode may be arranged on the upper side of or 
within the pressure-sensitive conductive rubber 4. 

[0018] 

[Efficacy of the invention] According to the present invention as described above, the 
pressure-sensing conductive rubber is formed in the cross-sectional shape of an inverted recess when 
accomplishing switching due to a resistance change accompanied by the applied pressure of the 
pressure-sensitive conductive rubber with the pressure-sensitive conductive rubber as a movable 
contact, therefore the pressure-sensitive conductive rubber is easily collapsed and deformed, ensuring 
a large contact area in the collapse deformation, and a large drop of resistance value is 
instantaneously obtained by applying only a very small applied pressure, and once the resistance 
value starts to lower, additional pressure force need not be applied, greatly improving the sensitivity 
or responsiveness as a pressure sensitive switch. 

[0019] Since a moderate feeling accompanied by the collapse deformation of the 
pressure-sensitive conductive rubber itself is also obtained when the pressure-sensitive conductive 
rubber is pressurized, the pressure sensitive switch also operates satisfactorily. 



7 



[Brief description of the drawings] 

[Fig, 1] Sectional view at the time of no applied pressure showing an example of the present 
invention. 

[Fig. 2] Sectional view along the a-a line of Fig. 1 . 

[Fig. 3] Sectional view of a pressure sensitive switch at the time of applied pressure showing 
an example of the present invention. 

[Fig. 4] Characteristic diagram showing the relationship between the applied pressure force 
(load) and resistance value of the above pressure sensitive switch. 

[Description of the symbols] 
1: print board 
2: positive electrode 
3; negative electrode 
4; pressure-sensitive conductive rubber 
5; key top 
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[Fig. 1] 
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[Fig. 3] 
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[Fig. 4] 

Resistance value change with load 



\ 














\ 


\ 












\ 

V 












1 — V 



































°0 WO ZOO 300 «0G SCO W> 



Load (gf) 



12 



CERTIFICATE OF TRANSLATION 



I Roger P. Lewis, whose address is 42 Bird Street North, Martinsburg WV 
25405, declare and state the following' 

I am well adquainted with the English and Japanese languages and have in 
the past translated numerous English/Japanese documents of legal andVor 
technical content. 

I hereby certify that the Japanese translation of the attached translation of 
documents identified as: 



is to the best of my knowledge and ability true and accurate. 

I further declare that all statements contained herein of our own knowledge, 
are true, that all statements of information and belief are believed to be true. 



Laid Open Patent Application 

H5-304007 
"Pressure Sensitive Switch" 




ROGER P. LEWIS 



October 24, 2006 



